SPECIFICATION 



ROBOT 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a robot having a 
moving mechanism for causing the robot to freely move. 
Description of the Related Art 

The population of the aged has increased to date 
and is expected to grow more and more in the future. In 
such an aging society, how to send out an urgent call for 
help is a serious problem when an aged person unexpectedly 
becomes ill when being at home alone for example. 

A telephone with a function of sending emergency 
calls may be used in such a case. However, this type of 
telephone is not useful when a sick person cannot move at 
all because he/she needs to reach the place where the 
telephone is located. 

There is a technique for automatically 
transmitting emergency calls using a mobile robot (refer to 
Japanese Patent Laid-open No. Hei. 5-300950, for example). 
In this technique, when plural sensors of the robot detect 
an abnormality such as a fire, a gas leak, an intruder, 
etc., the detected abnormality is automatically notified to 
a fire station, a police office, etc. 

There is also a technique for providing voice 



commands to a robot (refer to Japanese Patent Laid-open No. 
2001-125585, for example). 

In the above conventional techniques however, 
disorders occurred in a human body are not transmitted. 
Therefore, it is conceivable to adapt these techniques to a 
system for detecting and transmitting such disorders, 
especially sudden illness etc. 

However, even if a system improved in this way is 
provided, it still has a problem of how to precisely detect 
disorders of a person's body, and may invade privacy of the 
person if a detection error occurs. 

SUMMARY OF THE INVENTION 
In view of the foregoing, it is an object of the 
present invention to provide a robot suitable for reporting 
emergencies . 

To achieve the above-mentioned object, the present 
invention provides a robot having a moving mechanism for 
causing the robot to move freely and further having: a 
communication section which wirelessly connects to a 
communication line; a detection section which detects a 
request provided by a user; a storing section which stores 
a message and a telephone number; and a telephone control 
section which causes the communication section to dial the 
telephone number stored in the storing section in response 
the detection section detecting the request provided by the 
user, and then delivers the message stored in the storing 



section as a voice message to a receiver when the receiver 
responds . 

According to Japanese Patent Laid-open No. Hei . 5- 
300950 as mentioned above, the mobile robot has the sensors 
5 for detecting designated various abnormalities. The 

technique disclosed in this document aims for causing the 
robot to move to various locations so that the robot 
detects whether there is an abnormality or not in the 
various locations. On the other hand, the present 

10 invention aims for causing the freely moving robot having a 
function of sending urgent calls to approach the user. 

The robot of the present invention may be for 
example a self -running type of robot that goes round to 
visit various locations, and may be a robot that moves 

15 closer to the user in response to the voice of the user 
calling the robot as described later. 

The robot of the present invention freely moves 
around and has a function of sending urgent calls as 
mentioned above. Specifically, the robot of the present 

20 invention is characterized by a combination of the 

following two functions: moving closer to the user as 
expected by the user who cannot move, and sending an urgent 
call when the user desires to do so. 

Since the present invention is configured such 

2 5 that the robot sends an urgent call only when it is desired 
by the user, problems related to the privacy of the user 
can be avoided. 
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stored in the storing section according to a mode of 
request detected by the detection section. 

Furthermore, it is preferable that the telephone 
control section dials a telephone number according to a 
5 mode of request detected by the detected section when the 
detected mode of request is a telephone mode, and then, if 
a receiver does not respond, the telephone control section 
transmits the message to the e-mail address stored in the 
storing section. 

10 By including the mode of delivering an emergency 

using e-mail in this way # the emergency message can be more 
securely delivered. 

It is further preferable that the robot of the 
present invention includes: a microphone; a voice 

15 recognition section which recognizes that the robot is 

called based on a voice received by the microphone; and a 
movement control section which controls, when the voice 
recognition section recognizes that the robot is called, 
the moving mechanism so as to move the robot closer to a 

20 speaker who is calling the robot. 

As for the conventional robot of the going-the- 
rounds type as mentioned above, if an emergency occurs 
immediately after the robot passes the user, the user has 
to wait for a long time until the robot goes another round 

25 and reaches the user. Therefore, it may be too late when 
the robot reaches the user. On the contrary, the robot of 
the present invention comes closer to the user upon being 
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called by the user so that the waiting time of the user can 
be reduced and the robot can reach the user in time. 

BRIEF DESCRIPTION OF THE DRAWINGS 
5 Fig. 1 is a side view of a robot of the present 

invention . 

Fig. 2 is a schematic plan view of the robot. 

Fig. 3 is a block diagram showing a configuration 
of the robot shown in Figs . 1 and 2 . 
10 Fig. 4 is a flowchart showing an outline of an 

operating sequence of the robot shown in Figs . 1 to 3 . 

Fig. 5 is a name table storing the name of the 

robot . 

Fig. 6 is a user identification table in which 
15 names of plural users using the robot are associated with 
their voiceprints . 

Fig. 7 is a schematic diagram showing map 
information on the inside of a house. 

Fig. 8 is a user location table storing the 
20 locations of the users being inside the house for each time 
zone . 

Fig. 9 is a flowchart showing the operations of 
the robot when the robot is called. 

Fig. 10 is an emergency reporting table. 
25 Fig. 11 is a flowchart showing the operations of 

the robot after the robot reaches the user. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Embodiments of the present invention will be 
described hereinafter. 

Fig. 1 is a side view of a robot of the present 
5 invention, and Fig. 2 is a schematic plan view of the robot. 

A robot 100 is composed of wheels 101 provided as 
a moving mechanism, a control section 102, a storing 
section 103, a button (switch) 104, a wireless communicator 
105, a body 106, a head 107 having a mechanism for facing 
10 various directions, and a camera 108. The camera 108 is 
fixed on the head 107 and looks like eyes of a doll. 

The wheels 101 cause the robot 100 to move or 
rotate freely. The control section 102 has the entire 
control of the robot . The control performed by the control 
15 section 102 is divided into two kinds: one is for moving 
the robot , and the other is for telephoning to deliver 
messages or sending e-mails. The storing section 103 
stores data such as data on movement and data on voice 
recognition. In the present embodiments, the functions of 
20 the control section and storing section are loaded on a CPU 
board 113 shown in Fig. 3. 

The button 104 is to be pressed by a user when 
he/she requests an emergency report. 

The wireless communicator 105 performs 
25 communications such as telephoning, e-mails sending, etc. 

The body 106 supports the head 107, and has a 
battery 114 (refer to Fig. 3) therein. The body 106 also 



7 



has a microphone group 109 composed of three microphones 
109a, 109b and 109c (refer to Fig. 2), and a speaker 110 
(refer to Fig. 3). The microphones 109a, 109b and 109c not 
only receive the user's voice but also perceive the 
5 direction from which the voice is coming. 

The head 107 looks like a head of a doll in 
appearance and supports the camera 108. The head 107 also 
moves the camera so that the camera faces in various 
directions. The camera 108 photographs images while the 

10 robot is moving, and the storing section 103 stores map 

information including images taken from various angles of 
the inside of the house. Therefore, while moving, the 
robot can reach a destination without fail by carrying out 
pattern matching using the images of the map information 

15 and those taken by the camera 108. 

Fig. 3 is a block diagram showing the 
configuration of the robot 100 shown in Figs. 1 and 2. 

Fig. 3 shows the speaker 110, a voice recognition 
unit 111, a clock 112, the CPU board 113 and the battery 

20 114, which are not shown in Figs. 1 and 2. The speaker 110 
and microphone group 109 function together as a hand- free 
phone. Also, the speaker 110 is used when the robot 100 
speaks to the user. 

The voice recognition unit 111 stores the name of 

25 the robot 100. Upon receiving a voice caught by the 

microphone group 109 through the CPU board 113, the voice 
recognition unit 111 determines if the name of the robot 
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100 is called or not by recognizing the received voice. 
Further, the voice recognition unit 111 stores voiceprint 
data for plural users and thus recognizes who is calling 
the robot 100. 

5 The clock 112 is used for indicating the current 

time . 

The CPU board 113 includes, besides a CPU, a 
memory for storing programs executed by the CPU and various 
data (a user location table shown in Fig. 8, an emergency 

10 reporting table shown in Fig. 10, the above -described map 
information of the inside of the house, etc.). various I/O 
interfaces for signal input/output, and the like. The CPU 
board 113 has all kinds of control over the robot 100 and 
includes the functions of the control section 102 and 

15 storing section 103. 

The battery 114 supplies the power for operating 
the robot 100. Fig. 3 shows the battery 114 supplying the 
power only to the CPU board 113, wireless communicator 105, 
and wheels 101 to avoid complication. However, the battery 

20 114 also supplies the power to other components of the 
robot 100. 

Fig. 4 is a flowchart showing an outline of an 
operating sequence of the robot 100 shown in Figs. 1 to 3 . 

Upon being called by the user, the robot moves to 
25 a place where the user is (step a). 

When the user presses the button, the robot 
recognizes that the user desires to send out an emergency 
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call (step b) and executes the following operations. 

First, the robot 100 dials a telephone number pre- 
registered for emergency reporting (step c). When a 
receiver responds over the telephone, the robot delivers a 
predetermined voice message (step d) , and then switches the 
telephone to a handfree state so that the user can talk 
without holding it (step e). By these operations, the 
occurrence of an emergency can be reported in a message 
first, and then the user can give the details if he/she can 
still talk. 

The operation sequence shown in Fig. 4 will be 
described more in detail. 

Fig. 5 is a name table storing the name of the 
robot 100, and Fig. 6 is a user identification table in 
which names of plural users using the robot 100 are 
associated with their voiceprints. 

These tables are stored in the voice recognition 
unit 111 shown in Fig. 3. The voice recognition unit 111 
analyzes a voice received by the microphone group 109, and 
then, determines whether the name stored in the name table 
is called or not based on the name table shown in Fig. 5. 
Also, the voice recognition unit 111 analyzes the 
voiceprint of the voice received by the microphone group 
109, and determines who is calling the robot 100 based on 
the user identification table shown in Fig. 6. 

Fig. 7 is a schematic diagram showing the map 
information on the inside of the house. 



The map information includes a floor layout and 
images of places taken from various directions in the 
inside of the house. The map information is stored in the 
storing section 103 shown in Figs. 1 and 2 of the robot 100, 
5 specifically in the CPU board 113 shown in Fig. 3. 

Fig. 8 is the user location table storing the 
locations of the users being inside the house for each time 
zone . 

The user location table is also stored in the 
10 storing section 103 shown in Figs. 1 and 2 of the robot 100, 
specifically in the CPU board 113 shown in Fig. 3. 

In the present embodiments, referring to the user 
location table, the robot determines where the user who is 
calling the robot is located. As a result, the robot 
15 quickly moves closer to the user. 

Fig. 9 is a flowchart showing the operations of 
the robot when the robot is called. The flowchart shown in 
Fig. 9 corresponds to step a of the outline flowchart shown 
in Fig. 4. 

20 When the microphone receives the voice, the 

received voice is transmitted to the voice recognition unit 
111 via the CPU board 113 shown in Fig. 3. The voice 
recognition unit 111 recognizes the voice to obtain a word 
(a character string), and compares the obtained word with 

25 the name of the robot 100 registered in the name table 

shown in Fig. 5. And then, if the obtained word matches 
the name of the robot 100, the voice recognition unit 111 
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determines that the robot 100 is called (step al ) . 
Subsequently, the voice recognition unit 111 analyzes the 
voiceprint of the received voice referring to the user 
identification table shown in Fig. 6, and determines who is 
calling the robot 100 (step a2). 

The microphone group 109 (three microphones 109a , 
109b, and 109c shown in Fig. 2) first estimates the 
direction from which the user's voice is coming (step a3), 
and next determines whether the voice is coming from the 
door or the inside of the room where the robot 100 is 
present (step a4). 

If the microphone group 109 determines the robot 
100 is called in the inside of the room, the robot 100 
moves in the direction of the voice (step a5). 

On the contrary, if the microphone group 109 
determines the voice is coming from the direction of the 
door (step a4 ) , the robot 100 leaves the room and enters 
the next room (including corridors and a kitchen) (step a6). 
And then, the robot 100 speaks to the user saying like "Did 
anyone call me?" through the speaker 110 shown in Fig. 3 
( step a7 ) . 

If the user responds (step a8), the process 
returns to step a3 , in which the microphone group 109 
estimates the direction of the user's voice and the robot 
100 finally reaches the user (step a5 ) . 

If the user does not respond (step a8), the robot 
determines the room where the user is supposed to be 
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present referring to the user location table shown in Fig. 
8 and the clock 112 shown in Fig. 3, and goes to the 
determined room referring to the map information shown in 
Fig. 7 (step a9 ) . Subsequently, by performing image 
5 processing, the robot finds an object that does not exist 
on the information map and appears to be the user, and 
approaches the object (step alO). If the robot finds no 
object appearing to be the user in the rooms registered in 
the user location table, it searches for the user by 
10 executing the image processing while visiting the rooms one 
after another to reach the user. 

Fig. 10 is the emergency reporting table. 
The emergency reporting table records the 
following items, "priority sequence", "designation mode", 
15 "telephone/e-mail", "telephone No. /e-mail address", and 
"message", which are all associated. 

The emergency reporting table is also stored in 
the storing section 103 shown in Figs. 1 and 2, precisely 
in the CPU board 113 shown in Fig. 3, like the map 
20 information shown in Fig. 7 and the user location table 
shown in Fig. 8. 

Fig. 11 is a flowchart showing the operations of 
the robot after the robot reaches the user. The 
flowchart in Fig. 11 shows in detail the steps from b to e 
25 of the outline flowchart shown in Fig. 4. 

When the button 104 of the robot 100 is pressed 
(step bl), the robot refers to the column indicating the 
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emergency reporting table to the receiver as a voice 
message (step d3). Subsequently, the robot switches the 
telephone to the handfree state so that the user can talk 
only using the microphone group 109 and speaker 110 (step 
5 el), in which the user can tell the receiver the emergency 
condition in detail if he/she can still talk. 

After the robot 100 dials the corresponding 
telephone number in the emergency reporting table (step c4), 
when there is no response (steps dl and d2), the robot 

10 refers to remainders in the column of "priority sequence" 
in the emergency reporting table to determine the highest 
priority destination of the emergency report (step d4) and 
returns to step c2 to repeat the above-described process. 
For example, first, when the user presses the 

15 button 104 twice, the robot determines the designation mode 
is "double" in the emergency reporting table shown in Fig. 
10 and dials the telephone number ( "98 -7654 -3210" in Fig. 
10) corresponding to "double". And then, if there is no 
response, the robot selects "1" which means the highest 

20 priority among "1" and "3" in the column of priority 

sequence, and dials the telephone number ("01-2345-6789" in 
Fig. 10) corresponding to the selected "1". If still there 
is no response, the robot selects "3" which has not been 
tried yet in the column of priority sequence, and sends the 

25 corresponding message to the corresponding e-mail address. 

As described above, an emergency is reported to a 
predetermined destination as surely as possible according 
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